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ENCEPHALITIS DUE TO INFECTION with herpes
simplex (Herpesvirus hominis) has been de-
scribed as the most common cause of sporadic
fatal encephalitis.! Herpes simplex virus was
first isolated in encephalitis in 1941 from the
brain of a week-old infant in whom type A
intranuclear inclusion bodies were noted post-
mortem.? Herpes simplex has subsequently been
recognized as being frequently associated with
acute mnecrotizing encephalitis,® and it can pre-
sent clinically as a “temporal lobe” syndrome*
or as an intracranial mass lesion.® Improved
methods of laboratory diagnosis have contributed
to the early diagnosis of the clinical syndrome
of herpes encephalitis. The increasing use of
brain biopsy has made possible the diagnosis of
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herpes encephalitis in living patients, by typical
histological appearance, by specific immuno-
fluorescence for herpes antigen, or by isolation
of the virus from the biopsy specimen. A new
method of making immediate serological diag-
nosis of herpes. infection from a single specimen
has also been proposed.® Although cerebro-
spinal fluid (csF) has proved a poor source” for
the isolation of herpes simplex, dxagnosxs by
immunofluorescence for herpes simplex in CsF
has been reported twice.®®

The use of iododeoxyuridine (mvn), a thy-
midine analogue shown to have in vitro activity
against herpes simplex.® was first reported in
herpes encephalitis by Breeden et al in 1966
and has been used many times since. The use
of UR in herpes encephalitis is now accepted,
although its efficacy has not been proved by
controlled trial.! It has been felt to be efficacious

- by investigators evaluatmg it on the basis of

clinical improvement and - elimination of virus
shedding in individual cases and by comparison
of the outcome of treated cases with. pre'vxous
untreated cases.

The purpose of this communication is to re-
port two additional cases of herpes encephalitis
recently seen in consultation by our group. A
review of herpes encephalitis suggested an im-
proved survival in herpes simplex encephalitis
treated with mUR, as compared with previously -
untreated cases. On the basis of this analysis
of the literature, it seemed appropriate to treat
apparent herpes encephalitis with iododeoxyuri-
dine after steps leading to specific viral diagnosis,
including open brain blopsy, were begun

Reports of Cases

Case 1. A previously healthy 22-year-old white
man had sudden development of behavioral

changes characterized by inability to work and

failure to recognize people. He became with-
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drawn, stared into space, had visual hallucina-
tions, and spoke in brief sentences out of con-
text. Three weeks previously he had had a cold
sore on his lip which he picked until it bled;
and for one week he had had symptoms of an
upper respiratory infection. On the second and
third days of this illness he became febrile and
had an earache, for which he received a penicil-
lin injection. On the fifth day of illness he had
a grand mal seizure and was admitted to the
hospital where temperature of 40°C and nuchal
rigidity were noted. Bilateral injection of tym-
panic membranes was observed. On neurologic
examination a questionable mild right central
facial paresis was noted, and Hoffmann’s sign
was present on the right side. Altered sensorium
and behavior were observed also. The patient
lay on his left side and did not respond to verbal
stimuli; he did not speak except for periodic
outbursts of profanity. At times he had tonic
deviation of his eyes to the right, and focal
temporal seizures were suspected. On lumbar
puncture the csr was cloudy with 346 white
blood cells per cu mm—80 percent lymphocytes
and 20 percent polymorphonuclear cells. Pro-
tein content was of 100 mg and glucose content
88 mg per 100 ml. A brain scan showed minimal
findings in the left inferior frontotemporal re-
gion. An electroencephalogram showed focal
slowing and spikes from the left frontotemporal
electrodes. Administration of diphenylhydan-
toin (Dilantin®) and phenobarbital was begun
but intravenous diazepam (Valium®) was neces-
sary for control of agitated behavior. Dexame-
thasone also was given, 4.0 mg four times a day.
On the fourth day in hospital (eight days after
onset) the patient’s condition suddenly deterio-
rated; he had right hemiparesis, a dilated unre-
active pupil and unresponsiveness to deep pain
stimuli. Other transient cranial nerve signs sug-
gested impending herniation. Brain scan and
left carotid arteriogram suggested a mass on its
left. On craniotomy congestion and swelling of
the brain was noted and there were several areas
of necrosis in the left frontotemporal region.
Exploration failed to reveal an abscess, and
cerebral biopsy specimens were obtained. A
wide decompression and grafting of the dura
were performed to relieve the cerebral swelling.
Microscopic sections revealed typical necrotizing
encephalitis and many intranuclear inclusions.

The brain biopsy specimen was processed for
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specific immunofluorescence at the California
State Public Health Viral and Rickettsial Lab-
oratory. The report that the biopsy specimen
was strongly positive for herpes simplex was
received the same day. On the following day
(ninth day of illness) mUR was started at a dose
of 100 mg per kilogram of body weight per 24
hours in a continuous intravenous infusion that
was continued for five days. The patient re-
mained comatose for 48 hours after decompres-
sion and 27 hours after IDUR was started, after
which time he opened his eyes, followed objects
and moved all extremities; however, the right
arm moved less than the left. His neck was
supple, pupils were equal and reactive, and he
was responsive to painful stimuli and commands.
On the eighth hospital day, evidence of a cere-
bral salt-wasting syndrome appeared, with serum
sodium of 124 mEq, serum chloride of 82 mEq
and 24-hour urine sodium excretion of 439 mEq
per liter. He was treated with salt and restric-
tion of fluid. '

On the tenth hospital day signs of pneumonia
appeared. Staphylocoocus aureus resistant to
penicillin was recovered on deep endotracheal
suction. Treatment with methicillin resulted in
resolution of clinical and radiologic signs by the
fourteenth day. On this day, one day after ces-
sation of mUR, signs of bone marrow depression
occurred. Maximal depression of platelets (23,-
000 per cu mm), hemoglobin (7.46 gm per 100
ml) and white blood cell counts (3,800 per cu
mm) followed on the fourth, fifth and sixth days
after cessation of DUR.

There was slow but steady improvement of
neurological and mental status despite the above
complications. Twelve days, 19 days and 26 days
respectively after initiation of muR therapy, the
patient was able to feed himself, to walk with
assistance and to speak simple words. By the
twenty-sixth day neurological evaluation was
negative except for mild right central facial
paresis and severe receptive and expressive
aphasia. Twelve months later he still had severe
expressive aphasia and possible memory defect
for remote learning, making a protected environ-
ment necessary.

Infection with herpes simplex was confirmed
by isolation of the virus from the brain biopsy
specimen. Serum specimens obtained on the
sixth, twenty-fifth and fifty-first days of illness



showed conventional neutralizing antibody titers
against herpes simplex of less than 1:8, 1:32,
and 1:64. These same specimens showed com-
plement-requiring neutralizing antibody titers
of 1:32, 1:64, and 1:256.

Case 2. A 34-year-old white woman was ad-
mitted to the psychiatric ward of the Stanford
University Hospital because of agitation, disori-
entation and auditory and visual hallucinations
of several days’ duration. Five days before ad-
mission she had had a four-day illness consisting
of fever and cough, which had been treated with
ampicillin. On the third hospital day mild
nuchal rigidity and increased tone were noted,
without focal neurological findings. The tem-
perature was 37.5 C; other vital signs were nor-
mal. Leukocytes numbered 12,500 per cu mm
of blood, with the cell differential within normal
range. On lumbar puncture the opening pres-
sure was 270 mm (water) and the csF was clear.
It contained seven leukocytes (1 polymorphonu-
clear) and 136 erythrocytes per cu mm, glucose
43 mg and protein 171 mg per ml. Bacterial,
fungal and mycobacterial cultures, Gram-stain
and India ink preparations were negative. A
brain scan was normal. The electroencephalo-
gram showed diffuse slowing. Two days later
the csF showed 120 leukocytes and 50 erythro-
cytes per cu mm and glucose of 30 mg per 100
ml. Blood glucose was 80 mg per 100 ml. The
patient remained confused, and had right-sided
movements that were interpreted as myoclonic
jerks for which Dilantin® was given. The next
day (seventh hospital day) she had continuous
mouth and jaw movements. An EEG showed a
subcortical left temporal focus. The patient was
no longer responsive, this believed to be sec-
ondary to status epilepticus. Because of the
low csF glucose, administration of ampicillin,
isoniazid and streptomycin was begun. On the
eighth hospital day she was completely coma-
tose. A brain biopsy specimen was obtained
and decompression was carried out. Hemor-
rhagic inflammation was noted grossly. Histo-

logical sections showed inflammation without

inclusion bodies. Immunofluorescence for Her-
pesvirus hominis was negative. The patient re-
ceived mUR, 40 mg per kg of body weight, in
a continuous intravenous infusion over the next
24 hours. On the tenth hospital day, a full sup-
ply of mUR was obtained, and she then received
100 mg per kg per 24 hours for five days.

Following the surgical procedure and during
the mur therapy, she remained completely coma-
tose. The postoperative course was complicated
by Group A streptococcal bacteremia, bilateral
pulmonary infiltrates felt to be pulmonary hemor-
rhages, and gastrointestinal bleeding. She died of
bronchopneumonia on the fortieth hospital day
without ever regaining consciousness. Thrombo-
cytopenia and leukopenia were first noted on the
fourth day following the cessation of mur ther-
apy, and an abnormal serum glutamic oxaloace-
tic transaminase (scor) and bilirubin on the
sixth day. The nadir of bone marrow depression
occurred on the eighth day after cessation of
DUR. At that time the platelets were 12,000 per
cumm and there was evidence of gastrointestinal
and intrapulmonary bleeding. The peak abnor-
mality in liver functions also occurred at this
time, with bilirubin of 3.0 mg per 100 ml of
blood. The leukocyte count was never lower
than 3,800 per cu mm.

Infection with herpes simplex was suggested
by a rise in complement-fixing antibody titer
from 1:16 on the seventh and tenth day of illness
to 1:128 on the thirty-ninth day of illness. There
was also a four-fold difference in conventional
neutralizing antibody (less than 1:8) and com-
plement-requiring neutralizing antibody (1:32)
on the specimen drawn on day seven. Viral cul-
tures of the brain biopsy specimen in the Virus
Diagnostic Laboratory of Stanford University
Hospital after several blind passages grew a
virus identified by immunofluorescence and neu-
tralization as herpes simplex. Viral cultures of
postmortem brain and lung tissue were negative
and no intranuclear inclusion bodies were nated
in neuropathologic examination.

Discussion

The diagnosis of herpes encephalitis can be
suspected on clinical grounds. In this country,
acute febrile encephalitis without an associated
immunization, infectious disease or epidemiologi-
cal evidence of arborvirus infection is highly sug-
gestive of herpes encephalitis. Organic psycho-
sis, focal neurological signs, especially those of
temporal lobe origin, or signs of a mass lesion are
typical of herpes encephalitis. Often the pres-
ence of a mass lesion is demonstrated preopera-
tively, as in our first patient, by angiography or
brain scan.
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TABLE 1.—Mortality of “Untreated’” Herpes Encephalitis

Overall

Comatose Non-comatose

Reference mortality patients patients
Drachman et al (4) 3/8 (50%) /2 (50%) /6  (17%)
Lieder et al (15) 4/15 (27%) 3/9 (33%) 2/4 (50%)
Miller et al (16) 10/20 (50%) 10/13 (77%) 0/7 (0%)
Olson et al (7) 25/36 (70%) 24/30  (80%) 1/6 (17%)
Nolan et al (13) 3/7 (43%) 3/4 (75%) 0/3 (0%)
Meyer et al (17) 5/13 (38%) - -

Miller, Ross (18) 5/11 (46%) - -
55/108 (51%) 41/58 (71%) 4/26  (15%)

Herpes encephalitis, when suspected, may rap-
idly be confirmed in some cases by brain biopsy.
When positive, specific immunofluorescence
showing the presence of the herpes antigen in
brain tissue can confirm the diagnosis the day
of the biopsy, as in our first patient and one
other reported patient’?, though the frequency
of false negatives by immunofluorescence, as oc-
curred in our second case, is not yet known. The
finding of intranuclear inclusion bodies in a
brain biopsy can also yield an immediate pre-
sumptive diagnosis. However, intranuclear in-
clusions are frequently absent. For example, in
five patients with serological evidence of herpes
encephalitis, Nolan et al found inclusions in only
one of the five biopsy specimens.?* Finally, rapid
diagnosis of herpes encephalitis might be made
by finding herpes-like particles in electron micro-
graphs of touch preparations of the brain biopsy.
Such preparations could be made the same day,
and have been reported to be of value in other
viral syndromes.*

Isolation of the virus from cFs or brain biopsy
specimens permits definitive diagnosis, but sev-
eral days may be required for the virus to be
detected in tissue culture. Serological confirma-
tion of herpes infection by a fourfold rise in
either neutralizing or complement-fixing anti-
body may not always be noted and is rarely use-
ful in acute situations. Frequently the patient
already has a high-titer of antibody when first
seen, precluding the detection of an antibody
rise. Recently, Lerner et al reported that the
diagnosis of herpes infection could be made from
a single serum specimen, by the finding of four-
fold higher levels of complement-requiring neu-
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tralizing antibody compared with conventional
neutralizing antibody,® but this has not yet been
confirmed by other investigators. Even this meth-
od has an inherent delay of 24 to 36 hours.

The diagnosis of herpes encephalitis in both
of our patients was suspected on clinical grounds.
Open brain biopsy helped establish the diag-
nosis within 12 hours in one patient by means of
positive immunofluorescence. In the other pa-
tient, open brain biopsy was immediately
helpful only in that it helped rule out other in-
fectious causes of encephalitis. In both cases,
serological rise in complement fixing antibody
helped confirm infection with herpes simplex, as
did viral isolation. Isolation of the virus in the
second case, however, required several blind
passages. Herpes simplex was not isolated from
a part of the same specimen that was sent to
the State Laboratory, suggesting an advantage
of having available a hospital based viral diag-
nostic laboratory where cultures can be pursued
with clinical insights. The initial serum speci-
mens taken on the sixth day of illness (Case 1)
and on the seventh day of illness (Case 2) were
suggestive of herpes simplex infection by the
ratio of complement-requiring to conventional
neutralizing antibodies.

Data on mortality and incidence of permanent

neurologic sequelae following untreated herpes

encephalitis vary*"*%15-18 (Table 1). There are
also many individual case reports of fatal cases,
though Pierce et al reported two severe cases
with survival, and MacCallum one case.>'®* The

“overall mortality of untreated herpes encephali-

tis in the seven reports summarized in Table 1
was 51 percent (55 of 108) and the range was



from 27 percent to 70 percent. The mortality
for patients with coma was 71 percent (41 of
58), compared with only 15 percent (4 of 26)
for those who did not have coma. Since five of
the seven reported series”%1%-1¢ deal with retro-
spective analysis of cases searched out by a cen-
tral reference laboratory, the patients had been
treated in diverse hospitals. The method of diag-
nosis of herpes infection varied widely, being
based in some cases only on a rise in antibody
titer, although most of the fatal cases were con-
firmed by isolation of the virus at postmortem
examination.

The possibility of using DUR in the treatment
of herpes encephalitis was suggested by the in
vitro finding that mur inhibits a variety of pna
viruses, including herpes simplex, most likely
acting as a thymidine analogue and interfering
with the synthesis of viral pNA.?* Experimental
animal and clinical data confirmed its efficacy in
keratitis due to herpes simplex,*® and it has be-
come an accepted mode of therapy for this con-
dition. mUR was first used systematically in com-
promised hosts with severe disseminated vaccinia
and varicella-zoster infections.’® Its use in sys-
temic infection with cytomegalovirus (cmv) has
also been reported.” Its use has also been re-
ported in an immunosuppressed patient who re-
ceived the drug locally and systemically, with-
out apparent benefit, for widespread ulcerating
cutaneous and mucosal herpetic lesions.?

We have attempted to summarize all the pub-
lished cases of mur-treated herpes encephali-
tis, excluding only neonatal infections (Table
2).1-13.23-2  The overall mortality among the
muR-treated patients with coma was 29 percent
(5 of 17), while one of three patients without
coma died. Seven of the 14 surviving patients
made full recovery, while the rest were left with
moderate or severe neurological deficits. The 29
percent mortality observed in the mur-treated pa-
tients with coma compares favorably with the 54
percent overall mortality and 71 percent mor-
tality of comatose patients observed in the symp-
tomatically treated group.

Herpes encephalitis in newborn infants, par-
ticularly prematures, is often a disseminated in-
fection, rather than only encephalitis as in adults,
involving the skin and many viscera as well as
the cns, and it carries perhaps an even worse
prognosis. It is almost always owing to primary
infection, acquired either transplacentally or at

the time of delivery.*® It may more often be due
to herpes simplex type II, which has been said to
be more resistant to mur. Cases of neonatal her-

infection treated with muR have been grouped
separately (Table 3).>%-* Only two of seven
patients died, though a third died six months
later of pneumonia. However, only one of these
seven patients was felt to be “normal” following
recovery from the infection. One patient was
treated twice—he improved following mur ther-
apy on the tenth day of illness, but then had a
clinical and virological relapse, with herpes again
found in the csr. He was again treated with
mUR, and then the virus was successfully eradi-
cated, though he had evidence of hydranenceph-
aly at age 12 months.®

The efficacy of DUR in herpes encephalitis is
suggested both by the lowered mortality found
when the treated cases, as a whole, are compared
with the previously published experience, and by
the course of the illness described in many of the
cases, wherein improvement seemed temporally
related to the use of mUR. In a disease such as
viral encephalitis, one would expect that early
treatment might be much more likely to bring
benefit than treatment initiated late in the dis-
ease, where damage to brain cells caused both
by -viral replication and brain swelling is likely
to be permanent. A trend favoring earlier treat-
ment is not, however, apparent from the sum-
marized data in Table 2, suggesting either that
treatment may not have affected outcome, or that
the more indolent cases, diagnosed and treated
later in the course of disease, have a better prog-
nosis. Although the improved outcome in the
UR-treated cases suggests that IDUR may have
been of benefit in herpes encephalitis, there are
many other factors that might account for this
difference in outcome. “Symptomatic” care of en-
cephalitis may have been quite different in one
medical center than in another, and may have
improved overall in the time period when mur
was used. Surgical decompression procedures
may have been more common among the mUR-
treated cases, possibly because of increased rec-
ognition of herpes encephalitis as causing a mass
lesion, or because of more vigorous attempts to

make a specific diagnosis.

Most patients have had signs of toxicity related
to wUR, including jaundice, other liver function
abnormalities, bone marrow depression, stoma-
titis, and alopecia. Bone marrow depression oc-
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means of specific diagnosis, including jmmuno-
fluorescence and electron micrography of such
biopsy material.

Summary

Because of our analysis of reported cases of
herpes encephalitis, it appeared appropriate to
treat two patients with herpes simplex encephali-
tis with iododeoxyuridine, after appropriate diag-
nostic steps were begun. Diagnosis was estab-
lished with open brain biopsy in one patient
within 12 hours, by means of specific immuno-
fluorescence, whereas in the other patient im-
munofluorescent study of biopsy material was
negative and the virus was only demonstrated
after several blind passages of biopsy material.
This report is presented to illustrate our ap-
proach to specific diagnosis and attempted treat-
ment of significant virus infection in man.
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